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The  weapon  described  was  developed  to  meet  an  urgent  requirement  for  an  aid 
to  Military  and  Police  Authorities  Y^hen  dealing  with  civil  riots.  It  takes 
the  fom  of  a  cartridge  which  is  fired  from  a  pistol  and  is  produced  in  two 
calibres.  The  projectile  contair^^  a  liquid  filling  of  a  staining  or  lachrymatory 
nature,  which  is  dispersed  on  the  rioters.  It  is  designed  to  be  used  at  ranges 
in  excess  of  stone-throwing  distances.  The  report  includes  the  history  of 
development,  details  of  manufacture  and  performance. 
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1 .  HISTORICAL 

Towards  the  end  of  1955>  i't  was  decided  that  A.R.D.E.  should  attempt  to 
develop  a  weapon  or  weapons,  to  aid  the  Military  and  Police  authorities  when 
dealing  with  Civil  commotions.  The  Military  requirements  were  of  such  urgency 
that  any  system  chosen  had  to  be  based  on  an  existing  Service  store. 

Having  selected  the  principle  of  a  stain  or  lachrymatory  filling 
distributed  by  means  of  a  frangible  cartridge,  a  survey  was  made  of  Service 
weapons  which  might  be  used,  and  it  was  decided  to  develop  cartridges  which 
could  be  fired  from  standard  Service  pistols,  the  Signal  1"  No.  1,  Mk.  5> 
and  the  Signal  1-^"  No.  Mk.  1. 

2.  RJNCTIONING  AND  PERFORMANCE 

2. 1  Principle  of  Functioning 


The  essential  feature  is  the  liquid  filled  plastic  capsule,  which  fits 
into  the  standard  cartridge  case,  and  is  discharged  from  it  by  a  propellant 
charge  which  also  ignites  a  pyrotechnic  delay  housed  in  the  base  of  the  capsule. 
After  burning  for  about  one  second,  the  delay  ignites  a  burster  charge  v/hich 
shatters  the  capsule  and  distributes  the  liquid.  The  capsule  will  in  any  case 
shatter  if  it  strikes  a  fairly  robust  target. 

2.2  Accuracy 

Ranging  accuracy  was  assessed  by  firing  cartridges  with  inert  delays  at 
fixed  elevation.  Due  to  the  nature  of  the  round  the  accuracy  is  not  high,  and 
with  the  1"  Type  11  the  mean  range  was  63+12  yards.  The  functioning  range  is 
also  dependent  upon  the  performance  of  the—pyrotechnic  delay.  Trials  have 
shown  that  less  than  of  rounds  are  likely  to  function  outside  the  required 
range  of  50  fo  70  yards. 


3.  SAFETY  FEATURES 

The  following  trials  were  carried  out  to  estimate  the  degree  of  safety  of 
the  round  both  to  the  user  and  to  the  subject. 

3.1  Proof  Trials 


3.1.1  Cartridge,  Cooler  1"  Filling  B  (Stain/ smell) 

Three  Type  7  cartridges,  (See  Fig. 7)  having  a  propellant  charge  of  twice 
the  normal,  (2  x  35  grains  gunpowder  G.12)  and  fitted  with  an  instantaneous  fuze 
replacing  the  del^y  were  fired  from  a  1"  Signal  Pistol.  Measurements  made 
before  and  after  each  shot  showed  that  the  barrel  of  the  pistol  was  unaffected. 
The  cartridge  case  split  and  fragments  of  the  charged  container  were  distributed 
in  an  arc  in  front  of  the  firing  position. 

Three  Type  2  cartridges  Pilling  B  with  the  normal  Service  charge  of 
60  grains  of  gunpowder  G.12  and  fitted  with  an  instantaneous  fuze  replacing 
the  delay  were  fired  from  the  hand.  The  recoil  was  not  considered  excessive. 

3.2  Fra  gment  a  t i on 

3.2.1  Cartridge,  Cooler  1"  Type  7 

To  determine  the  degree  of  fragmentation  three  Type  7  rounds  were  fired 
in  a  sack  and  the  pieces  collected^  A  typical  result  is  shown  in  Figure  1 . 

The  pieces  varied  in  size  from  approximately  square  to  x  2^'  and  in 

weight  from  0,1  graf-mies  to  4.25  grammes. 
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3.2.2  Cartridge,  Cooler  1”  Type  10 

Similar  trials  with  the  Type  10  showed  that  the  fragments  were  smaller  and 
more  even  than  those  from  Type  7*  Fragments  were  approximately  to  square 
and  about  0.2  grammes  in  weight. 

3*2.3  Cartridge,  Cooler,  1-^'  Type  2 

Three  rounds  of  this  Type  gave  the  typical  result  shown  in  Figure  2.  The 
pieces  varied  in  size  from  approximately-^"  x  to  1"  x -f-"  and  in  wei^t  from 
0.05  grammes  to  2.75  granmes. 

3.3  Fragment  Penetration 

In  this  trial  rounds  of  different  types  were  burst  at  the  centre  of  a  box 
frame  3  feet  square  and  6  feet  high  which  was  covered  with  cloth  khaki  drill. 

The  results  were  as  follows:- 

3.3*1  Cartridge,  Cooler  1"  Types  7  and  10 

The  size  of  the  fragments  produced  by  the  Type  7  round  varied  from 
1"  X  to  X  -f-"  and  in  weight  from  O.5  grammes  to  8.2  grammes.  The 
fragments  struck  the  cloth  frame  in  nijmerous  places  but  no  penetration  was 
observed  although  the  cloth  was  liberally  sprayed  with  stain. 

3.3*2  Cartridge,  Cooler  1-g-"  Type  2 

In  this  round  the  charge  container  only  was  in  phenolic  material,  the 
base  and  delay  holder  being  in  perspex.  The  sizes  and  weights  of  fragments 
refer  only  to  the  charge  container.  Fragments  struck  the  cloth  frame  in 
numerous  places  but  there  was  no  penetration  of  the  cloth  although  the  cloth 
was  liberally  sprayed  with  stain.  The  fragments  produced  varied  in  size  from 
•4"  X  to  1^"  X  -J-"  and  in  weight  from  0.35  grammes  to  2.6  grammes. 

3.4  Clothing  Contact  effect 

In  order  to  determine  the  effect  of  a  round  bxrrsting  when  actually  in 
contact  with  a  clothed  body  the  tests  outlined' in  3*3  above  were  repeated  with 
the  charged  container  in  contact  with  the  cloth  on  one  side  of  the  frame. 

3.4*1  Cartridge,  1"  Cooler  Types  7  and  10 

One  Type  7  and  one  Type  10  round  were  fired:  no  penetration  was  observed, 

3.4*2  Cartridge,  1^'  Cooler  Type  2 

One  round  of  Type  2  was  fired:  no  penetration  was  observed. 

3.5  Flesh  Contact  effect 

To  study  this  effect  the  skinned  carcass  of  a  rabbit  was  used.  The 
containers  were  placed  in  contact  with  flesh  and  the  delay  ignited.  The  results 
were  as  follows:- 

3.5*1  Cartridge,  Cooler  1"  Types  7  (Figures  3  and  4)  and  10  (Figure  6) 

One  Type  7  round  was  fired  in  contact  with  the  hind  leg" of  the  rabbit: 
no  laceration  was  observed  on  t^e  flesh. 

One  round  Type  10  was  fired  in  contact  with  the  rabbit.  There  was  a 
slight  laceration  of  the  skin. 

3.5.2  Cartridge,  Cooler  1-|-"  Type  2  v 

One  Type  2  round  was  fired  in  contact  with  the  side  of  the  rabbit.  There 
was  a  slight  tearing  of  the  flesh,  in  the  area  of  a  wire  securing  the  rabbit  and 
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it  is  thought  that  the  damage  was  caused  by  movement  of  the  carcass  against  the 
wire  under  the  effect  of  blast  and  not  by  fragments* 

There  may  have  been  some  slight  laceration  of  the  skin,  but  if  so  this 
was  obscured  by  the  effect  mentioned  above* 


4.  TECHNICAL  DESCRIPTION  OP  1"  AND  1-J-"  CARTRIDGES 
4, 1  Cartridge  Cooler  1"  Type  7  (Figure  7) 

This  design  of  cartridge  was  the  first  to  go  into  production,  the  charge 
container  being  a  moulded  phenolic  cylinder  having  two  chambers  separated  by  a 
diaphragm*  The  larger  chamber  cohtains  the  liquid  filling  of  15  c*c*s,  and  is 
closed  at  the  \ipper  end  by  a  plug  which  houses  an  "0"  seal*  The  plug  is 
retained  in  position  by  a  circlip  of  circular  cross  section  which  expands  into 
a  groove  formed  in  the  top  of  the  chamber*  The  top  edge  of  the  plug  is 
chamfered  and  the  groove  so  formed  is  filled  with  cement  CD6  when  a  lachrymatory 
filling  is  used.  The  smaller  of  the  two  chambers  carried  a  small  burster  charge 
20  grains  of  gunpowder  G*40  which  is  enclosed  by  a  moulded  plug  containing  a 
pyrotechnic  delay*  The  delay'  ( 2-3  secs)  is  retained  in  the  chamber  by  a  circlip 
of  circular  cross  section  which  expands  into  a  groove  as  the  delay  plug  is 
inserted.  An  "0"  seal  for  obturation  in  the  cartridge  case  is  held  between  the 
base  of  the  cylinder  and  the  delay  unit*  This  sub-assembly  comprising  the 
charge  container,  burster  charge  and  delay  is  inserted  into  a  standard  1" 

Signal  Cartridge  Case  containing  35  grains  of  gunpowder  G*12*  The  normal 
cartridge  case  closure  of  cardboard  packing  piece,  glazed  paper  cup  with  a 
turn-over,  as  shown  in  the  diagram  is  used* 

A  nimiber  of  this  design  reached  the  Services  for  trial,  but  even  before 
this  stage  was  reached  it  was  evident  that  certain  features  required  modification 
the  principle  points  of  criticism  being  as  follows:- 

(a)  The  occasional  fracture  of  the  charge  container  at  the  gun  muzzle* 

(b)  Leakage  of  the  filling  during  storage. 

(c)  Minor  difficulties  during  production. 

The  premature  bursting  of  the  container  at  the  gun  muzzle  was  attributed 
to  the  frailty  of  the  moulding*  It  was  established  that  during  the  assembly 
of  the  end  plug  minute  cracks  occurred  and  passed  detection  during  inspection* 

It  appeared  however,  that  the  strength  of  this  section_^ which  was  required  to 

disrupt  the  turnover  of  the  cartridge  case  was  marginal,  and  this  feature  was 

eliminated  in  subsequent  designs* 

Leakage  of  the  liquid  filling  was  almost  certainly  due  to  discrepancies 

in  dimensions  of  plastic  components  and  to  the  fact  that  the  "0"  seal  was  not 

employed  in  a  fully  static  application.  Although  precautions  were  taken 
during  filling  to  prevent  the  build-up  of  internal  pressure  some  pumping  action 
was  unavoidable*  The  application  of  cement  to  the  groove  formed  between  the 
plug  chamfer  and  the  container  wall  succeeded  to  a  certain  extent  in  reducing 
the  nimiber  of  leaking  stores,  but  this  did  not  remedy  the  real  cause* 

Production  difficulties  arose  in  the  assembly  of  the  delay  plug  which 
required  an  acquired  skill  in  the  manipulation  of  special  pliers  with  the 
application  of  controlled  loading  of  a  press  and  was  obtained  at  the  expense 
of  a  fairly  high  rejection  rate  (in  the  early  days  of  production  at  least)  due 
to  cracked  components. 

Endeavours  were  made  to  remedy  the  above  faults  and  this  led  to  the 
inception  of  the  1”  Type  10. 
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4. 2  Cartridge,  Cooler,  1”  Type  10  (Figure '7.) 

In  this  design  the  liquid  charge  container  formed  a  cylinder  with  one  end 
closed.  The  open  end  incorporated  a  sealing  surface  and  a  screw  thread  into 
which  was  screwed  a  moulded  base  having  a  nipple  which  held  the  burster  charge 
of  33  grains  gunpowder  G.40.  This  projected  into  the  liquid  with  the  object 
of  obtaining  a  more  thorough  dispersion  of  the  filling,  the  volume  of  which 
was  12.3  c.c's.  A  Butyl  rubber  "0"  seal  was  fitted  on  the  base,  the  flange 
of  which  trapped  the  seal  which  was  thus  employed  in  a  fully  static  condition. 
The  burster  charge  was  retained  by  a  pyrotechnic  delay  holder  which  screwed 
into  the  base  which  also  carried  a  second  "0"  seal  for  obturation  in  the 
cartridge  case.  This  sub-assembly  was  loaded  into  the  1"  Signal  Cartridge 
Case  in  a  similar  manner  to  the  Type  7* 

After  initial  trials  with  the  Type  10  it  was  evident  that  the  quantity 
of  filling  was  insufficient,  whether  the  filling  was  stain  or  lachrymatory. 

A  high  capacity  version  in  the  same  calibre  was  therefore  designed  and  is 
described  below. 

4.3  Cartridge,  Cooler  1”  Type  11  (Figure  7)  ^ 

This  design  was  identical  in  general  detail  with  the  Type  10,  but  the 
charge  container  in  the  cartridge  case  approximately  1.75  inches  longer.  The 
capacity  of  the  charge  container  was  24.2  c.c’s  and  allowing  10^  ullage  the 
volime  of  filling  was  22.75  c.c’s.  \7ith  the  introduction  of  the  Type  11  round 
the  range  of  all  Cooler  Cartridges  was  reduced  to  50  fo  70  yards,  which 
necessitate  a  change  in  the  pyrotechnic  delay  to  1-2  secs  and  to  the  expelling 
charges. 

The  performance  of  Types  10  and  11  roimds  was  considerably  better  than 
with  Type  7>  A  number  of  difficulties  did  arise  however,  which  in  the  main 
were  successfully  overcome:  they  were:- 

(a)  Leakage  of  liquid  filling  from  the  container.  At  first  sight 
this  appeared  to  come  from  the  seal  and  in  a  small  number  of 
cases  did  so.  This  was  traced  to  excessive  ovality  of  the 
sealing  surface  in  seme  of  the  containers  which  under  certain 
circvimstances  gave  no  interference  between  the  "0"  seal  and  the 
mating  component.  Without  100^  inspection  of  all  components 
this  difficulty  seemed  inevitable,_and  it  was  considered 
advisable  to  change  the  type  of  seal  which  led  to  the  inception 
of  Type  15  described  below.  The  majority  of  the  'leakers’ 
however,  were  due  to  porosity  of  the  plastic  mouldings  and  a 
test  rig  was  constructed  to  examine  components  at  the  time  of 
inspection.  The  Manufacturers  attributed  the  porosity  to 
incorrect  curing  cycles  and  rapidly  corrected  their  technique. 

(b)  Bursts  at  the  muzzle  occasionally  occurred.  This  was  invest¬ 

igated  by  the  War  Office  Pactoiy,  Randle,  who  reported  that  the 
cause  could  be  due  to  any  one  or  a  combination  of  three  things, 
viz.  (1)  Defective  mouldings  which  were  outside  drawing  tolerance 
but  got  through  inspection.  (2)  Mouldings  subsequently  damaged 

in  production  which  caused  minute  cracks  which  were  not  detected. 

(3)  An  unfilled  delay  which  allowed  the  propellant  charge  to  flash 
directly  on  to  the  burster  charge. 

In  addition  to  these  possible  factors,  it  is  also  considered  that  an 
incorrect  turnover  of  the  cartridge  case  could  cause  the  premature  break-up 
of  the  charge  container. 

It  was  established  during  proof  that  when  components,  correct  to  drawing 
and  specification  are  qsed  and  when  the  pyrotechnic  delay  and  the  cartridge  case 
turnover  are  correct  the*  roionds  function  -  satisfactorily.  ■ 
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Cartridge,  Cooler ^  1”  Type  15  (Figure  7) 

This  Type  superseded  Type  11  with  which  it  was  identical  except  that  it 
incorporated  a  rectangular  section  seal  instead  of  the  ”0”  seal  on  the  charge 
container#  The  material,  Butyl  ruhher,  remained  unchanged# 

4*5  Cartridge,  Cooler  V*  Type  16  (Figure  7) 

This  Type  superseded  Type  10  and  is  identical  with  Type  15  except  that 
the  charge  container  and  cartridge  case  is  shorter,  being  the  same  dimensions 
as  the  Type  10. 

4*  6  Cartridge  9  Cooler  1^"  Type  2  (Fi^^ure  8) 

The  general  design  of  this  cartridge  is  similar  to  the  1”  Types  10  and  11. 
Charge  container,  base  and  delay  holder  are  moulded  in  a  phenolic  plastic 
material.  The  capacity  of  the  charge  container  is  36  c.c’s  and  the  burster 
charge  is  47  grains  of  gunpowder  G.4O,  which  is  retained  by  the  delay  holder. 

The  charge  container  assembly  is  loaded  into  the  standard  service  cartridge 
case  used  for  the  1^”  double  star  signal  cartridges.  An  expelling  charge  .of 
35  grains  of  gunpowder  G.12  is  used  to  give  a  range  of  50  70  yards.  The  de¬ 

lay  bums  for  1-2  seconds# 

4*7  Cooler  Cartridge  1^”  Type  6  (Figure  8) 

The  Type  2  gave  satisfactory  results  during  trials  and  appeared  to  be  free 
from  the  leakage  troubles,  which  were  experienced  on  the  1"  calibre.  However, 
in  view  of  the  difficulties  experienced  on  the  smaller  types  it  was  considered 
advisable  to  alter  the  type  of  seal  and  consequently  a  seal  of  rectangular  cross 
section  replaced  the  ”0"  seal#  The  closed  end  of  the  charge  container  was 
subsequently  amended  to  improve  its  strength,  as  failures  had  occurred  when  the 
thickness  of  the  end  v/as  towards  the  lower  tolerance  limit. 


5 .  PYROTECHNI C  DELAYS 

In  order  to  standardise  the  delay  unit  and  make  it  common  to  the  complete 
range,  a  base  unit  was  designed  to  accommodate  , the  1”  delay  holder.  A  quantity 
of  this  type  designated  Type  7  was  manufactured  and  proved  satisfactory  in 
trials.  It  is  proposed  that  this  modification  be  introduced  on  the  completion 
of  the  current  order  of  stores. 

All  cartridges  have  been  fitted  with  delays  of  the  gasless  variety. 

The  dimensions  and  quantities  of  composition  vary  slightly  from  type  to  type^ 
to  give  the  desired  delay,  but  the  method  of  filling  is  common  toaall.  Details 
of  the  composition  and  the  method  of  filling  are  given  in  Appendix  I. 


6.  MANUFACTURE  OF  CARTRIDGES 
6. 1  Production  of  Moulded  Components 


Containers  and  bases  are  injection  mo  ^Ided.  Manufacture  to  date  has  been 
in  phenolic  material,  Bakelite  X20/5  being  equivalent  to  Grade  ZI0/5  in 
Specification  CS.1790E,  Future  manufacture  will  demand  a  material  which  is 
wholly  compatible  with  explosives  and  material  of  Grade  **A"  of  Phenolic 
Specification  CS.I79OE  would  be  suitable. 

Delay  Holders  were  originally  produced  in  the  same  material  as  the  base 
and  container,  but  since  the  outer  dimensions  could  not  be  controlled 
sufficiently  accurately  during  moulding  the  clearance  between  the  holder  and 
the  filling  tool  became  excessive  and  cracking  of  the  holder  occurred  during 
pressing  of  the  delay  composition.  As  a»  result  delays  were  subsQquently 
produced  in  a  material  of  higher  impact  strength. 
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6. 2  Liquid  Charging 

The  charging  of  production  qioantities  is  carried  out  hy  the  War  Office 
Agency  Factory. 

Details  of  the  charging  liquids  are  given  in  Appendix  II. 


7.  CONCLUSIONS  AND  PROPOSALS  FOR  IMPROVING  THE  STORES 

7.1  Conclusions 


7.1.1  It  is  considered  that  a  device  can  he  produced  which  will  aid  the  Military 
or  Police  Authorities  when  dealing  with  riots. 

7.1.2  Accuracy  has  had  to  he  sacrificed  for  non-lethality  hut  this  would  only 
he  serious  when  the  rioters  were  few  in  number. 

7.1.3  The  effectiveness  of  1"  High  Capacity  version  is  much  superior  to  the 
1"  normal  type  hurt  due  to  the  length  of  the  container  and  the  disposition  of 
the  burster  charge  the  fragmentation  is  not  so  uniform. 

7.1.4  Proof  trials  indicate  that  the  round  is  safe  hnd  that  even  if  a  prematxare 
occurred  the  operator^would  not  sustain  injury;  he  would  however,  he  subjected 
to  the  effects  of  the  filling. 

7.1.5  Fragment  penetration  trials  showed  that  any  material  equivalent  to  Tchak-i 
drill  cloth  in  weight  and  texture  would  provide  adequate  protection  against 
fragments  even  if  the  capsule  hurst  in  close  proximity  to  the  body. 

7.1.6  As  a  result  of  trials  in  which  the  container  was  hurst  in  contact  with 
rabbit  flesh  it  is  considered  that  unless  a  hxarst  occurred  in  close  proximity 
to  the  eyes,  humans  would  not  sustain  serious  injxary,  although  the  experience 
would  he  extremely  unpleasant  and  would  not  doubt  cause  a  certain  amount  of 
shock. 


7.2  Proposals  for  improving  the  stores 

7.2.1  It  is  considered  that  improved  fillings  are  needed  which  should  he  more 
persistent  and  cause  more  severe discomfort  or  give  more  effective  staining. 

7.2.2  The  accuracy  of  all  types  mi^t  he  improved  hy  providing  a  detachable 
extension  to  the  barrel  of  the  projector  and  thus  make  it  possible  to  identify 
particular  subjects. 

7.2.3  Improved  methods  of  sealing  the  liquid  filled  container  could  he  adopted, 
e.g.  hy  the  use  of  induction  welding. 

7.2.4  TLe  general  design  could  he  improved  hy  the  avoidance  of  hygroscopic 
material  which  when  considered  with  paragraph  7*2.3  would  go  a  considerable 
way  to  meeting  O.B.  climatic  and  -rough  usage  trials. 
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APPENDIX  I 


PYBOTECHNIC  DELAY  AND  PRIMING  COMPOSITIONS 


INGREDIENTS  AilD  METHOD  OP  PILLING 


1 .  Ingredients 

1.1  S.R.53 


Amorphous  Boron 

Silicon  (passing  240  B.S.  mesh) 

Potassium  Dichromate  (passing  240  B.S.  mesh) 
S.R.92 

Amorphous  Boron 

Bismuth  Oxide  (passing  240  B.S.  mesh) 

Chromic  Oxide  (passing  240  B.S.  mesh) 


92  parts 


22  parts 


12  parts 


66  parts 


4  parts 


4  parts 


1.2  Method  of  Pilling 

Cartridge,  Cooler  1"  Types  7i  10<  11 <  13  and  I6 

This  delay  is  pressed  in  a  column  .200  diameter.  A  hole  of  .10  diameter 
allows  the  flash  from  the  propellant  charge  to  impinge  on  the  priming 
composition,  which  is  the  first  increment  of  the  delay.  This  increment  is 
2  grains  of  SR. 92  and  is  pressed  with  the  second  increment  of  1.1  grains 
SR. 53  under  a  dead  load  of  half  a  ton,  which  is  maintained  for  five  seconds. 

The  third  increment  of  1.1  grains  of  SR. 53  is  pressed  with  the  final  increment 
of  2  grains  SR. 92  under  a  dead  load  of  half  a  ton  which  is  again  maintained 
for  five  seconds.  The  delay  time  of  types  7  and  10  lie  within  the  range  of 

2.3  seconds  and  types  11,  I5  and  I6  within  the  range  1-2  seconds. 

Cartridge,  Cooler  1^"  Types  2  and  6 

A  delay  of  .200  diameter  is  used.  The  flash  from  the  propellant 
charge  passes  through  a  .10  diameter  hole  to  the  first  increment  of  priming 
composition.  This  contains  O.5  grains  of  SR. 92  which  is  pressed  with  the 
second  increment  of  I.4  grains  of  SR. 53  under  a  dead  load  of  half  a  ton, 
which  is  maintained  for  five  seconds.  The  third  increment  of  I.4  grains 
of  SR. 53  is  pressed  with  the  fourth  increment  of  2  grains  SR. 92  under  a  dead 
load  of  half  a  ton  and  maintained  for  five  seconds.  The  delay  time  lies 
within  the  range  of  1-r2  seconds. 
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APPENDIX  II 

LIQUID  CHARGE  COHSTITUEHTS 

Lachrymatory  (BEC) 

Bromhenzylchloride  to  Specification  CS,1243A  (1940>  amended  1953) • 

“■Stain 

■  This  filling  has  the  following  composition: - 

Parts  by  weight 

Eosin  Y  125  (Ex  I.C.I.  Limited)  4 

Teepol  (Ex  Shell  Chemicals)  1 

Water  10 

Stain/Smell  , 

This  filling  has  the  following  composition: - 

Parts  by  weight 


Eosin  Y  125  (Ex  I.C.I.  Limited)  4 
Teepol  (Ex  Shell  Chemicals)  1 
Water  10 
Aniseed  2 


1 
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FIG. I  AND 


FIG. 1  FRAGMENTATION  FROM  CARTRIDGE, COOLER, 1  INCH, TYPE  7 

(APPROX.  FULL  SIZE) 


FIG. 2  FRAGMENTATION  FROM  CARTRI DGE , COOLER , 1 . 5  INCH, TYPE  2 

(APPROX.  FULL  SIZE) 
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FIG. 3  AND  4 


FIG. 3  FLESH  CONTACT  EFFECT, CARTRIDGE, COOLER, 1  INCH, TYPE  7 
SPECIMEN  READY  FOR  FIRING 


FIG. 4  SPECIMEN  AFTER  FIRING 
(NKf  CARTKIDOE  IN  POSITION) 
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FIG.S  AND  6 


FIG. 5  SPECIMEN  AFTER  FIRING 
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Er3  LIQUID  FILLING  -  LACHRYMATORY,  STAIN ,  STAIN  &  SMELL 
1\\S  GUNPOWDER  BURSTING  CHARGE 
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FIG. 7 
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GUNPOWDER  PROPELLANT  CHARGE  22  GRAINS 


LIQUID  FILLING -LACHRYMATORY,  STAIN  ,  STAIN  &  SMELL 
1\\1  GUNPOWDER  BURSTING  CHARGE 
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FIG.  8  CARTRIDGE.  RIOT.  It  INCH 
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Armament  Research  &  Development  Establishment 
AoRoD.Eo  Memorandum  {MX)71/^0 

The  development  of  a  range  of  non-lethal 
anti -riot  weapons. 

C.J. Smith. 


3b5.h26: 

667.21 : 

623.i+59.^32: 

623.l45h.kh2 

November  19^0 


The  weapon  described  was  developed  to  meet  an  urgent  requirement 
for  an  aid  to  Military  and  Police  Authorities  when  dealing  with  civil 
riots.  It  takes  the  form  of  a  cartridge  which  is  fired  from  a  pistol 
and  is  produced  in  two  calibres.  The  projectile  contains  a  liquid 
filling  of  a  staining  or  lachrymatory  nature,  which  is  dispersed  on  the 
rioters.  It  is  designed  to  be  used  at  ranges  in  excess  of  stone- throwing 
distances.  The  report  includes  the  history  of  development,  details  of 
manufacture  and  performance. 
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Anmment  Research  &  Development  Establishment 
AoRoDoEo  Memorandum  (MX) 71/^0 

The  development  of  a  range  of  non-lethal  anti -riot 
weapons. 

C.J. Smith. 


355.426: 

667.21 : 

623.459.432: 

623.454.442 

November,  19^0 


The  weapon  described  was  developed  to  meet  an  urgent  requirement 
for  an  aid  to  Military  and  Police  Authorities  when  dealing  with  civil  riots 
It  takes  the  form  of  a  cartridge  which  is  fired  from  a  pistol  and  Is 
produced  In  two  calibres.  The  projectile  contains  a  liquid  filling  of 
a  staining  or  lachrymatory  nature,  which  is  dispersed  on  the  rioters.  It 
Is  designed  to  be  used  at  ranges  In  excess  of  stone -throwing  distances. 

The  report  Includes  the  history  of  development,  details  of  manufacture 


and  performance. 


8pp.  8  figs. 
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Armament  Research  &  Development  Establishment 
AoR.D.E.  Memorandum  (MX)71/60 

The  development  of  a  range  of  non-lethal  antl- 
rlot  weapons. 

C.J. Smith. 


355.426: 
667.21 : 
623.459.432: 
623.454.442 

November  i960 


The  weapon  descHbed  was  developed  to  meet  an  urgent  requirement 
for  an  aid  to  Military  and  Police  Authorities  when  dealing  with  civil 
riots.  It  takes  the  form  of  a  cartridge  which  is  fired  from  a  pistol 
and  Is  produced  In  two  calibres.  The  projectile  contains  a  liquid 
filling  of  a  staining  or  lachrymatory  nature,  which  is  dispersed  on  the 
rioters.  It  Is  designed  to  be  used  at  ranges  In  excess  of  stone- 
throwing  distances.  The  report  Includes  the  history  of  development, 
details  of  manufacture  and  performance. 
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The  weapon  described  was  developed  to  meet  an  urgent  requirement 
for  an  aid  to  Military  and  Police  Authorities  when  dealing  with  civil 
riots.  It  takes  the  form  of  a  cartridge  which  is  fired  from  a  pistol 
and  Is  produced  in  two  calibres.  The  projectile  contains  a  liquid 
filling  of  a  staining  or  lachrymatory  nature,  which  Is  dispersed  on  the 
rioters.  It  Is  designed  to  be  used  at  ranges  In  excess  of  stone¬ 
throwing  distances.  The  report  includes  the  history  of  development, 
details  of  manufacture  and  performance. 
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